Abstract We describe the case of an 85-year-old Japanese male with invasive urothelial carcinoma of the bladder treated with radiotherapy and the significant effects of gemcitabine monotherapy on subsequent metastases to the lungs, L5 vertebral body, and penis. The lung and L5 vertebral body metastases were diagnosed 3 months after radiotherapy and were treated with one course of gemcitabine and cisplatin chemotherapy. As the patient was unable to continue the chemotherapy, the chemotherapy was switched to two further courses of gemcitabine monotherapy, and he showed a significant response to the metastasis. The patient's condition was good until he noticed a penile nodule that appeared 2.5 years after the radiotherapy. The penile tumor was pathologically confirmed as metastatic urothelial carcinoma. The patient received one additional course of gemcitabine monotherapy. At a 1-year follow-up examination, he was still alive and had responded completely to the treatment for the penile metastasis. Metastatic involvement of the penis is an exceptionally rare condition. It is important to consider the balance between the tolerability and efficacy of chemotherapy and that gemcitabine monotherapy might be acceptable in an elderly patient with metastatic urothelial carcinoma who is still in good physical condition. The findings in this case suggest that gemcitabine monotherapy may be one possible candidate for the treatment of metastatic urothelial carcinoma, even in patients aged 80 years or older.
Introduction
In Japan in 2000, bladder cancer was the 9th most commonly diagnosed cancer in men and the 17th most frequently diagnosed cancer in women [1] . Most cancer patients are elderly, and elderly patients bear the greatest burden of cancer worldwide. The proportion of people over 65 years old is increasing rapidly in Japan. Accordingly, there is an expected rise in the need to treat elderly patients presenting with metastatic urothelial carcinoma (UC), since the median age of patients with this disease is [70 years. However, a standard of care for elderly patients with metastatic UC has not yet been established.
Gemcitabine (GEM) is the key chemotherapeutic drug for the treatment of unresectable UC. GEM was approved for UC in Japan in 2008 and will soon be widely used. When used as a single agent in previously untreated patients with metastatic bladder cancer, GEM was found to induce response rates of about 30 % [2] . The toxicity was generally mild, with approximately 25 % of patients experiencing grade 3 neutropenia that was rapidly reversible [2] . However, no reports have evaluated the efficacy and safety of GEM monotherapy for elderly patients with metastatic UC.
Metastatic involvement of the penis is an exceptionally rare condition. The first case of penile metastasis was reported by Eberth in 1870 [3] . To date, approximately 370 cases of penile metastasis have been reported worldwide [4, 5] . Over 70 % of penile metastases have their origin in the genitourinary tract, arising most often from the bladder and prostate [6] .
Here, we present the case of an 85-year-old patient with metastatic bladder cancer who was effectively and safely treated with GEM monotherapy. He also had penile metastasis during follow-up.
Case report
An 85-year-old man was referred to our hospital with muscle-invasive bladder cancer. He had previously undergone transurethral resection of a bladder tumor at another institution, and the pathological examination revealed muscle-invasive urothelial cancer (UC, pT2, grade 3). A computed tomography (CT) examination had revealed no evidence of metastases (clinical stage: T2N0M0). A physical examination did not reveal any unusual findings, and the results of a laboratory evaluation were within the normal limits. The patient underwent 60 Gy of external beam radiotherapy (EBRT) for the locally advanced invasive bladder cancer. Three months after the EBRT, a CT examination revealed multiple lung metastases with more than 5 nodules of \15 mm in size (Fig. 1) , and a magnetic resonance imaging (MRI) examination revealed L5 vertebral body metastases (Fig. 2) . GEM and cisplatin (GC) combination therapy was performed. The treatment schedule was 1000 mg/m 2 GEM on days 1, 8, and 15, and a 75 % dose of 70 mg/m 2 cisplatin on day 2 (measured creatinine clearance rate; 47.2 ml/min) [7] . No major side effect was observed during the GC course; however, he complained of gastrointestinal side effects such as nausea and requested the GC chemotherapy be discontinued.
The patient was switched from GC to GEM monotherapy (GEM at 1000 mg/m 2 on days 1, 8, and 15, and then every 28 days for 2 more courses). At a 3-month follow-up, the patient showed a complete response to the lung metastasis ( Fig. 3 ) and a reduction in size of the L5 vertebral body metastasis (Fig. 4) . He declined additional chemotherapy. Therefore, the patient was followed closely without undertaking any other therapy. At a 2-year followup after EBRT, no deterioration in the L5 vertebral body metastasis was observed.
The patient's general condition was good until he noticed a penile nodule 2.5 years after the EBRT. Physical examination revealed a nonpainful, firm, nontender nodule measuring 3.0 cm in size within the penis without ulceration of the overlying skin. The patient had no overt symptoms. An MRI examination revealed a cavernosum penile metastasis 3.5 cm in diameter (Fig. 5) . Pathological examination of a needle biopsy of the nodule confirmed the lesion to be an UC that was morphologically identical to that of the bladder tumor (Fig. 6) .
The patient received a single course of GEM monotherapy at this time and responded completely to the treatment for the penile metastasis (Fig. 7) . At a 1-year follow-up after the GEM chemotherapy, he was still alive without any tumor metastasis.
Discussion
Recently, GC regimens have become accepted as a standard of care for advanced UC based on a survival benefit similar to that of the M-VAC regimen, with fewer adverse events [8] . However, some patients are not eligible for platinum-based regimens because of their advanced age, poor renal function, or perceived inability to tolerate the treatment [9, 10] . Our patient did not want to continue GC chemotherapy because of the gastrointestinal side effects, such as nausea, that he experienced. In this case, the possibility that one shot of cisplatin might have had an effect on reducing the lung or bone metastasis cannot be denied. However, GEM monotherapy was highly effective against the penile tumor in this patient; therefore, we suggest that GEM played an important role in reducing the distant metastasis. Several studies have shown that in terms of tolerance and efficacy, GEM monotherapy is acceptable in elderly patients with other cancers (non-small cell lung cancer and pancreatic cancer) who are in good physical condition, with results similar to those achievable in younger patients [11] [12] [13] . Regarding UC, the efficacy and safety of GEM monotherapy in elderly patients have not been fully evaluated, and a standard of care for elderly patients with metastatic UC has not yet been fully established. In Japan, Akaza et al. [14] evaluated GEM monotherapy in patients with advanced UC who were previously treated with a platinum-based regimen. GEM (1000 mg/m 2 on days 1, 8, 15) was administered intravenously over a 28-day period (1 cycle). This cycle was repeated at least three times or until disease progression or an intolerable adverse event was observed. In their study, 44 patients (age C65 years: 23 cases; age \65 years: 21 cases) received GEM monotherapy, and the overall response rate was 25 %. The 1-year survival rate was 52.3 %, the median survival time was 12.6 months, and the median progression-free survival period was 3.1 months. The grade 3/4 hematological toxicities were neutropenia (47.7 %), anemia (11.4 %), and thrombocytopenia (6.8 %). The major grade 3/4 non-hematological toxicity was anorexia (9.1 %). These results showed that GEM monotherapy is a sufficiently active and well-tolerated therapy for patients with metastatic UC. However, no patient over 75 years of age was included in their study. Therefore, the efficacy and safety of GEM monotherapy in elderly patients over 75-years-old with advanced UC could not be determined. NCCN Clinical Practice Guidelines in Oncology for Senior Adult Oncology state that advanced age alone should not be an exclusion criteria for decisions regarding systemic chemotherapy in the elderly [15] . Several retrospective studies have suggested that the toxicity of chemotherapy is not as severe or as prolonged in persons older than 70 years as once expected [16, 17] . However, the results of these studies cannot be generalized for the following reasons. First, only a few patients were 80 or older; therefore, minimal information is available for the oldest patients. Second, the older patients involved in these studies were not representative of the general older population, because their inclusion criteria were strict and they were probably healthier than most older patients. Therefore, appropriate patient selection is extremely important to maximize the benefits and minimize the side effects of systemic chemotherapy in older patients.
Gemcitabine has fewer related severe adverse events than other cytotoxic drugs. The major known adverse events of GEM are neutropenia, thrombocytopenia, and nausea/vomiting [14] . Therefore, GEM monotherapy is recommended for patients aged 70 years or more when their performance status is good. However, adverse effects, especially hematological toxicity, must be monitored more carefully during the first course of treatment in elderly patients, and continuing the therapy while reducing the dose of GEM may bring about better results if hematological toxicity has occurred [11] .
Penile metastases from primary UC of the urinary system are extremely rare. To date, only about 370 cases of penile metastases have been reported [4] . The primary origins of these metastases include the urinary bladder in 30-35 %, the prostate in 30 %, the rectosigmoid colon in 13 %, the kidneys in 8-10 %, and the testes in 5 % [18] . Penile metastases present as a nonulcerative nodule in 51 % of the cases. Other manifestations of penile metastases include priapism in 27 %, urinary symptoms (urethral hemorrhage, hematuria, incontinence, and irritative and obstructive symptoms) in 27 %, pain in 17 %, retention in 13 %, and skin lesions in 11 % [19] . In the present case, the patient had a nonulcerative penile nodule without any overt symptoms. Penile metastases of UC are usually diagnosed by biopsy, and non-invasive methods, such as MRI or color-coded duplex ultrasonography, may be used for disease staging [20] . The optimal treatment for penile metastases requires a multidisciplinary approach that is correlated with the disease extent. Treatment options in these patients include local excision, partial or total penectomy, EBRT, and chemotherapy.
The present patient had a complete response to the GEM monotherapy in the penis and lung metastases, and a significant reduction in the size of the L5 vertebral body metastasis. This unusual case suggests that patients with metastatic UC may undergo GEM monotherapy even if they are 80 or older. The risk benefit ratio of this treatment should be discussed in a multidisciplinary context, and these patients should actively participate in therapeutic decisions.
